Current steering for high resolution retinal implants.
To significantly increase the resolution achievable by a retinal prosthesis without requiring additional electrodes, a current steering technique could be utilized. In this study, a finite element model was constructed to analyze the local concentrations of charge carrying ions within a saline bath due to concurrent stimulation from two electrodes surrounded by a hexagonal arrangement of return electrodes. By altering the return pathways, tissue activation and identification of unique stimulation patterns is possible. Ag/Ag-Cl electrodes and a voltage controlled current source were developed to validate the finite element model, with the model accurately predicting saline bath measurements. The average error in the returned currents between the finite element model and experimental results was 2% relative to the stimulus current.